z68                   ABSTRACT DYNAMICS.
If the" applied forces belong to a conservative system, for wh V and V are the values of the potential at the ends of the colur we have (§-504)
•              V'-V=-IFP,
where p is the density "of the fluid.   This gives
or                                       dp=s
Hence in the case of gravity as the only impressed force the i of increase of pressure per unit of depth in the fluid is p, in gravitat measure (usually employed in hydrostatics). In kinetic or absol measure (§189) it is gp.
If the fluid be a gas, such as air, and be kept at a constant tc p'erature, we have p = cp, where c denotes a constant, the reciprocal H, the  'height of the homogeneous atmosphere,' denned (§ 6 below.    Hence, in a calm atmosphere of uniform temperature have
*---*
and from this, by integration,
t                          /=A*-'K;
where /„ is   the pressure at any particular level (the sea-level, instance) where we choose to reckon the potential as zero.
When the differences • of level considered are infinitely small comparison with the earth's radius, as we may practically regard the in measuring the heights of mountains, or of a balloon, by the ba meter, the force of gravity is constant, and therefore differences potential (force being reckoned in units of weight) are simply eq to differences of level. Hence if x denote height of the level pressure/ above that of/0, we have, in the preceding formulae, V-and therefore
P=P0*~a'> *at is,
695. If the air be at a constant temperature, the press diminishes in geometrical progression as the height increases arithmetical progression. This theorem is due to H alley. With formal mathematics we see the truth of it by remarking that ferences of pressure are (§ 694) equal to differences of level multipl by the density of the fluid, or by the proper mean- density when density differs sensibly between the two stations. But the dens when the temperature is constant, varies in simple proportion the pressure, according to Boyle's law. Hence differences of p: sure between pairs of stations differing equally in level are j portional to the proper mean values of the whole pressure, whicl the well-known compound interest law. The rate of diminutior pressure per unit of length upwards in proportion to the wri pressure at any point, is of course equal to the reciprocal of the hei '• jabove that point that the atmosphere must have, if of const density, to give that pressure by its weight. The height thus defii !$ Commonly called .'the height of the homogeneous atmosphereroduce considerable deviations from a truly level surface.
